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(57) [Abstract] 

[Objective] Obtains printed circuit board whidi extending to lor^ 
poiod, can keep CAF resistancewiiich is superiw preferred surface 
treated gjass cloth offers. 

[Cbnstitution] Treating ^ass cloth substrate, withsilanecoqpling 
agent wdiich possesses iiridazole groip in the end, it designates 
that it becomes as feature, surfece treated gJass cloth. 



'J ^ c ^ t -r s 7 ;t <7 □ X mssil 



[Qeanis)] 

[Claim 1] Glass cloth surface treatment agent w^nchdeagnates that 
silane coupling agort which possesses imidazole group inthe end 
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is included as feature. 



itztzu -Mit (1) . (2) (3) lc^^l^r. ri, 

R2, R3li7K^. 7)U^J\,&. f-;ua. 3?x-;uSXfi'< 



[aaim2] Siiane coiqsling agent which possesses inidazole grotp i 
nend, General Formula 



) 



(However, General Fomula (1) In (2) or (3), Rl , R2 , R3 is hydrog 
en , alkyi groip , vinyl group and the phenyl groq) or benzyl 
group, R4 is alkyI groip or alkoj^^alkyl gronD, R5 is alkyl groi^, n 
isthe integer of 0 or 1 . ) With it is a conpound which is shown, 
glass cloth surface treatment agpnt which is stated in the Qaim 1 . 

[Claim 3] Treating glass cloth substrate, with siiane coqDiing agent 
wWdi possesses imidazDle group in the aid, it designates that it 
becones as feature, surface treated glass cloth. 

[Claim4] Siiane coiplinga^nt which possesses innidazolegron)i 



m T ] [Chenical Formula 1] 

w 

N NCH2CHCH2O (CH2) 3S i (OR*) 3-nRn (1) 

Y OH in=Ottc\t\) 

[^t 2 ] [Chemical Formila 2] 

r2 R' 

\ / CH20CH2V 
n1cH2CH CH2 (2) 

Y ^0-Si-CH2 {n-0tA:(i1) 

I 4 B 

( OR ) 2-nRn 

[^t 3 ] [Oiemica] Fonnila 3] 

w 

N NCH2CHCH20 (CHa) sS 1 (0RM3-nRS (3) 

Y I R' (n-0*/cli1 

R'n(0R*)2-nSi (CH2)30CH2CHCH2N N 

R' 
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n end. General Formula 
[QieiTical Formula 4] 



w 

N NCH1CHCH2O (CHz) sS i (0R*)3-nRn 

Y OH 
R' 



[lb 5] 



(1) 

(n = 0 4fd41 ) 



[Oienical Fornula 5] 



w 
n- 

Y 



^CHjOCHis^ 
N KICH2CH ^CH* 

i - CHj 

I 4 s 

( OR ) J-nR" 



(2) 
(n=»04fe(41 ) 



[Qienical Fomnda 6] 



R* 

w 

N IsJCHiCHCHrO (CHO »S i (OR*) 3-nRS (3) 

1 A 

R'«(OR*)»-nSl (CH2>30CH2CHCH2ljlN 



CtztzL. -ilfiit (1) . (2) X(i (3) IC^5L^r, R'. 



(However, General Formula (l)In (2)or(3), Rl , R2 , R3 is hydrog 
en , alky! group , vinyl groip and the pheaiyl ffovp or benzyl 
groip, R4 is aikyl groip or alkoj^alkyl grotp, R5 is alM groiflJ, n 
isthe integer of 0 or 1 . ) With it is a compound which is shown, 
glass cloth which is stated in the Qaim 3. 



[0001] 
[0002] 



[Description of the Invaition] 
[0001] 

[Field of IndiBtrial /"^jplication] TTiis invention reg3rds surface treat 
riEnt agent of ^ass doth and ^ass cloth v^di wastreated with 
this surface treatment agent. 

[0002] 

[Prior Art] As printed circuit board, impregnating epoxy resin or oth 
er thermosetting resin in glass cloth substrate, manufactures 
theprepreg, necessary nunixr of layers repeats this prepreg you 
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[0003] 

AF (conductive anodic filaments) i — IftlCBf tf^TTfc 
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[0007] $blC!ftB8Bg6 2-1 0 04 6 2-^^$E(Cli. 
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14T?fcy. C^T.$^f^X<;DXS*f±lCl^-(C»«5^? 1^405 
A'ffilfe fey. C A F RSJh^S*^^+»-C ^ I > 9 ^^/)^ 
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[0 0 0 9] 
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repeal copper foil,the heating and pressurizing do thus and you are 
produced by producing copper foil drape laninated board by 
thelaninate molding doing. 

[0003] 

[PrcblenB to be Solved by the Invention] Recently as for printed cir 
cuit board, fine patterning advances, through hole interval has 
done thenarrowing, reg3rding printed circuit board \^4iich uses 
especially ^ass cloth substrate it is knownthat phenomenon 
(copper nngraticMi) x^liere copper ion nDves alorgside gjass cloth 
happens. Whenthisphenonenon is called in CAF(conductive 
anodic filamsnts) and generality, CAFhappens, insulating defect 

occurs. 

[0004] In order to prevent CAF, method ^^*lich adds inorg^ruc ion ex 
chai^ body in theepo)^ resin which is impregnated in glass cloth 
is disclosed in Unexamined Patent Publication Hei 5- 
140419 disclosure. In addition in Japan Ihexamined Patent 
Publication Hei 5-272044 dixlosure, method wtuch deposits has 
been disclosedthe oxine or other organic metal trapping agpnt in 
glass fiber which forms glass cloth. 

[0005] But method which is stated in Japan Unexamined Patent Pub 
lication Hei 5-140419 disclosure of former, trappingdoing inpurity 
ion and hydrolyzable chlorine wWch exist in epo?o^ resin with 
inor^c ion exchange bodyis something v\Wch it tries to decrease 
CAF, but as for the inorganic ion exchai^ body because it is a 
solid, it is difficult to treat on glass cloth,with this Prior Art CAF 
preventing effect is insufficient. 

[0006] In addition method of Japan Unexamined Patent Publication 
Hei 5-272044 disclosure of the latter, there is a mutagenicity inthe 
oxine, on work environmert is not desirable. In addition, it was a 
insoluble in water, it was difficult to disperseto unifonnon glass 
cloth, CAF preventing effect was insufficient. 

[0007] Furthenrore in Japan Unexan^ ned Patent Publication Showa 
62-100462 disclosure, treating glass cloth substrate with triazine 
type silanecoiplinga^nt, methoduliich prevents CAF in printed 
circuit board is stated, but as for thismsthod, triazine type silane 
coipling a^nt whidi is used as treatment agpnt of glass cloth 
substrate is water insoluble,this it is difficult, to di^rse to unifomi 
on ^ass cloth substrate, there wasa deficiency that CAF preventing 
effect is insufficient. 

[0008] Therefore as for object of tWs invention, glass cloth surface t 
reatnent agpnt \^chcancels deficiency of Prior Art wKch was 
inscribed and, is to offer ^ass cloth which is done surface treatment 
wth this glass cloth surface treatment a^nt. 

[0009] 

[Means to Solve the Problems] As for this invents, because of abov 
e-nentioned attainir^ the objective as for theresult of repeati ng 
diligent investigation, silane couplirig agent v4^ch possesses 
inridazole group inthe end, (i) Because it possesses alkojQ'silane 
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[0 0 14] 

[^b7] 



groip which possesses reactivity of glass,dispersing to uniform on 
glass cloth substrate, it forms gjass cloth substrate and thestror^ 
chemcal bond, (ii) It possesses irridazole groip in end, this 
irradazole groi^p foTTis copper ion andthe complex and trapping does 
copper ion, and (iii) When description above (i) and (ii) from, it uses 
silane coupling agpnt whichpossesses end inidazole group, as 
surface treatirent agpnt of glass cloth substrate for copper foil drape 
printed circuit board CAF prevention property (CAF 
resistance)wWch issq^erior extending to long period, you discover 
fact thatthe printed circuit board vAich is maintained is acquired 

[0010] This invention it is somethir^ which is completed on basis o 
f theseknowledge, glass cloth surface treatment a^nt , and glass 
cloth substrate whidi designate that silane coipling agentwhich 
possesses irridaTole group in end is included as feature,treating 
with silane coqjling agpnt which possesses imidazole groip in 
end, itdesignates surface treated ^ass cloth which designates that it 
becomes as feature asthe gist. 

[001 1 ] Below tKs invention detailed ejqDlanation is done. 

[001 2] Essential ingredient of glass cloth surface treatment agert oft 
his invention is silane coupling agpnt wWch possesses 
theimidazolegroiqDin end. 

[001 3] Silane coupling agent itself \^*iich possesses imidazDle grou 
p in end is public knowledge, it isdisclosed in for exanple 
Unexamined Patent Publication Hei 6-177535 disclosure and 
Japan Lhexamined Patent Publication Hei 6-256358 disclosure, 
structural formula of representative conpound is shown below. 

[0014] 

[Oiemical Formula 7] 



w 

N NCH2CHCH2O (CH2) aS i (ORMs-nRn 
Y OH 



(1) 

(n«Oi^dil) 



[Chemical Formula 8] 



w 



^CHzOCHis^ 
N NCHsCH ^CHi 

I 4 E 

( OR ) »-nRn 



12) 
{n = OiA:lil ) 
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[Oierrical Fomnula9] 



w 

N NCH2CHCH2O (CH2) sS 1 (OR*)»-nR? 

Y I 

! A 
R«„(0RM2-"S1 (CH2> JOCH2CHCH2NN 

OH / \ , 

(fctrU -«SxC (1 ) , (2) Xli (3) ICi3L>r. R'. 

R2 R3(j7K«. yji'+Ji'*. t*n;us. 3'i-;i/SXii'< 
■cfcij. RSiiT;u^;uS-cS)y. nfio^fciii (Dg»-c$) 

= ^x/_;i, (2-^5';n' s^V-;k 2-x^)V'< 
v/-;k 1 -'<>v;u-2->f^;u-f' s^'Z-^u. 2-t::i 

[00 1 5] ;$:^B^(D^7X<;pxS®MSSiJ(i. ±ISLyi 



[0 0 16] :^%fiM<Dmmmmmx'9i^m^tii)iiz^^<p 07. 

»«i:LriJ. E*-7:^aHi. s:>J^;^8l*t. D*-7X8l*t 

[00 1 7] 3f:^B^cDSffi«is*J-c**^;^^px»*r^«aa 
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*L<. S®fflSS<De-;;-J'7-:/::'(ii 5~40%/)^»*L 

[0 0 18] $fc^j7x^7Px«^r$*3£Bj(Daffiiassii-c 



(3) 



(However, General Foimila (1) (2) or (3), Rl , R2 , R3 is hydrogpn, 
alkyl groip , vinyl ffovp and the jAenyl groip or boizyl groqj, 
R4 is aUo-l groip or alkoQ'alkyl group, R5 is alM groip, n isthe 
integer of 0 or 1. ) 

Silane coupling agent which possesses imidazole groip in Old ini 
dazDle coirpound and thegjycidojo' propyl alko>o^silane is acquired 
by reacting. As for desirable ones, imidazole and 2-allQ'l imidazole 
(Such as 2-nethyI imidazole , 2-etlyl imidazole , 2-undecyl 
inidazole and2-heptadecyl inidazole ), 2,4-cli alkyl imidazole 
(Sudias 2-ethyl -4-methyl imudazole ), youcan list 2-fteTyl 
inidazole, 1-ben^l -2-nnhyl inidazole and2-vinyl imidazole etc 
as inidazole compound of the starting material . As for desirable 
ones, you can list ^ycidojQ' propyl trimethojo'silane , glycidoxy 
propyl triethoxysilane , ^yddov/ propyl tri (methojQ' ethoxy) 
silane and §ycidaxy propyl metl^l dinethoxy silane etc as 
^ycidoxy propyl alkoJOfsilane. 



[001 5] Glass cloth surface treatment agpnt of this invention include 
s terminal imidazole groi?)-contairang silane coipling agent which 
wasinscribed as essential ingredient, but it is possible to include 
various optionaladditive in rai^ which does not impair object of 
this inventioa As this kind of optional additive, you can list pH 
adjustmsnt agent , surfactant , the pigment and dye etc. 

[0016] It can use cloth substrate \\4iich is produced fromEglassfibe 
r,S^ass fiber, theD glass fiber and quartz^ ass fiber etcas^ass 
cloth substrate which is treated with surface treatment agertof this 
inventioa As weave, plain weave, twill , satin weave and mat 
weave etcare suited. 

[0017] >Mien glass cloth substrate is treated with surftce treatment a 
gent of this invention, as for theconcentration of terminal inidazole 
grcafKxmtaining alane coipling agent in surface treatment agent it 
is desirable to be a 0.005 to 10 wt%, thq)ick up after surface 
treatmErt 1 5 to 40 % is desirable. 

[001 8] In addition it is possible to before and/or afto- vMd\ treats § 
ass cloth substrate withthe surface treatment a^nt of this invention 
to treat with other surface treatment agmt. In additicm it is possible 
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[0 0 19] *^0^(DS®5OS**^:^^DXli. 

> (CAF) ^^±th:it1)^x^^^(rit^^htihc 



[0020] 



[002 1] SSfi^i 



TV-^O 5. 5g (O. 0 5mol) $1 1 O^C-CSS^ L7;U 

h^vv^> (B*a-^- (^*) a) 11. 8 g (0. o 

5mol) ^3 0i3^/3Mtr;"aTLfco ?ST|IT^5?blC1 I^O'C 

[002 2] (2) i^=^7.<?U7.(DmMWm 
^XffiMS|ifelWEA-1 8W (ma 2 1 2 g/m2) 



[0 0 2 3] C(/)*'^X<7PXS«^. ±12 (1) Xmz-^ 

= v^-;is^* 0 . 1 ma% 

60 3 2)^0. 5«S%^^^L. gtiS-CpH4lClIlSL 



[0024] (3) 3^U>hE^lS(Df^St 
[0 0 2 5] 

ex:?iy-;UAax7K:1rv*SBI xea-hiooi 



to surface treatirent agent of tKs invention to jointly usethe other 
surface treatment agent sinultaneously. As this kind of other surface 
treatment a^nt, you can list catioracsilane, epoj^^ silane , the 
aninosilane, mercaptosilane, ureidosilane, acrylic silane or other 
silane surface treatnent agent and titanate and chroniumsurface 
treatment agent etc. 

[0019] As for surface treated glass cloth of this invention, alko?^sila 
ne portion in temninal inidazolegroip-containing silane coupling 
agent cherrDcal bond hasnrBde surface silanol group of glass cloth 
and finn, in addition end imidazole group in theteminal imidazole 
group<ontaining silane coupling agent has copper ion binding 
capacity. Therefore alon^ide glass cloth, in order teminal 
inidazole groip-containing silane coupling agpnt trapping to do 
thecopper ion which moves, it is thou^ thing which can prevent 
the copper nti gration (CAF). 

[0020] 

[Working Exanple(s)] This invention furthermore is explained vwth 
below Working Example . 

[0021] Working Exanplel 

(1) Synthesis of temninal imidazole groifl>containing silane caplin 
gagpnt 

While nelting2-ethyl -4 methyl inidazole ( Shikoku Corporation m 
ake Curezol ) 5.5g(0.05 mol) with 110 °C agitating with the argon 
atmosphere 3 0 min applying 3-glycido>o^ propyl trimetho?^silane ( 
Nippon Unicar Co. Ltd. (DN 69-059-3355) make) 1 1 .8g(0.05 mol), 
it dripped. After end of dropping addition fiirthermore 1 hour 
reacting with temperature of thel 10 °Q it acquired terminal 
imidazole groui>containing silane coupling a^nt. 

[0022] (2) Surface treatment of glass cloth 

Kitto Boseki Co. Ud. (DN 69-053-9622) make ^ass fiber weave W 
EA-18W(SingJe heavy 212 g^m2 ) which heat treatment degreasing 
is done was used as glass cloth substrate. 

[0023] Tenrunal imadazole group-containing silane coupling agent 
vsWch acquires this glass cloth substrate, with above-mentioned ( 1 ) 
theO.l wei^% and cationic silane ( Dow Coming Toray Silicone 
Co. Ltd. (DN 69-066-9486) make SZr6032) it contains 0.5 wt%. it 
soaks in surface treatment liquidwhidi was adjusted pH 4 with 
acetic acid, it dries as 30% pick i^. surface treated glass cloth was 
acquired. 

[0024] (3) Production of printed circuit board 

Those of below-mentioned composition were used as resin varnish f 
or theprepreg preparatioa 

[0025] 

Bisphenol A type epo?o^ resin EpikotelOOl 80 parts 
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ate. 1 7 0°CX 3 5 k gXcm2x 6 O^^hl^^^^^-CZ^U 



[00 2 7] ^»b;lxfc3^»J > hffi«l«CDiHC A Ftt^?R(D<^ 
OlZtmUzo tUt>'^. K'J;U?iO. 6mm. FbIPBO. 2 
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[0 0 2 8] SSttlll (Ci^-To gli**:^. ^;§gffi^j(D:^U 
iztt^xmL<'ptj:<^ 1 40 O^P0l-CO%. 1 4 50B#rB'i 



(Yuka Shell (stran)Make) 

Phenol novolac type epo?^ resin EpikoteA-154 2 Opart 

(Yuka Shell ( strain) Make) 
EScyanodian^de 4. 0 part 

Ben2y! dimethyl anine 0. 2 part 

Methylethylketone 2 Opart 

Methyl cellosolve 4 5 part 

Irrpregnating surface treated glass cloth wWch is acquired with afore 
mentioned (2) inthis resin varnish, precure doing with condition, 
160 °C X 6 nin, it produced theprepreg which had becone B 
stage state. 

[0026] After repeating this prepreg 8-layer, you repeated copper foil 
to top and bottom, thepress molding doing with condition, 170°C 
x35 k^cm2 x6 0 nin, you produced both surfaces copper foil 
drape printed circuit board. 

[0027] CAF resistance of printed circint board which it acquires was 
appraised followingway. Uitil you open throu^ hole of namely, 
drill diameter 0.6 mm and interval 0.2 nm, with 85 °C and 85 %RH 
inparting do lOOV direct current electric power in continuous and 
short dotime was inspected. Furthennore, sample number of prilled 
circuit board which is used for appraisal wasthe 20. 

[0028] It shows result in Figure 1. From Figure 1, short incidoice ra 
te of printed circiut board of this workirg example was 
lesscoreiderably in conparison with those of postscript 
Conparative Exanples 1 and 2, withthe 1400hour it wasa5%even 
withO% and 14 50 hours. 
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[0029] Comparative Example 1 

As surface treatment agqnt, without using tenrunal imidazole groip- 
contairungsilane coupling a^nt, other than using 0.5 weigjit % 
aqueous solution ofthe cationicsilane ( Dow Coming Toray 
Silicone Co. Ltd (DN 69-066-9486) make SZr6032), printed circuit 
boardwasacquiredwithassinilartoWorkingExampIel. short 
incidence rate of printed circiut board vMch is acquired as shown in 
theFigure 1 , was 5 % already with 40 0 hour, 1 5 % it was hi^with 
800 hour. 

[0030] Conparative Exanple 2 

As surface treatment a^nt, silane coipling agpnt which possesses tr 
iazine group in end wasused in place of terminal in^ dazole group- 

i the above translatioa I STA cannot P.9 
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containing silane couplir^ agpnt of this inventioa It is something 
\^^re dispersing 2-vinyl ^,6-di amno -S-triazine 10g(0.07 ml) in 
methyl cellosolve24.3& whileagtatingS-mercapto propyl 
trimsthoxysilane 143& 3 0 man applying, it drips silane coupling 
agent whiclpossesses triazine groip in this end, after end of 
dropping addition furthemiore the2 hours reacts with temperature of 
80 °C and acquires. 

[003 1 ] Tenrinal triaane group-containing silane coq3lirg agent wh 
ich it acqiures 0.5 wt% it contained 0. 1 weight% and the cationic 
silane ( Dow Coming Toray Silicone Co. Ud. (DN 69-066-9486) 
nBke SZr6032), it soaked same ^ass cloth substrate as Working 
Exanple 1 in surface treatment liquid whidiadjusted pH 4 with 
acetic acid, drying as 30 % pick up, itacquired surface treated glass 
cloth 

[0032] Printed circuit board was acquired making use of tKs glass c 
loth, to sinrilar to thefollowing Working Example 1 . 

[0033] Short incidence rate of printed circuit board wtiich it acquires 
as diown in Figure 1, wa^ 5 % already with 40 0 hour, it reached 
to20%withthe800hour. 

[0034] Working Exanple 2 

Tenrinal imidazole groip-containing silane coi^jling agont which d 
iffersfromWorkingE^carplel was manufactured. While melting 
nan^Iy, 2-phenyl inidazole 7.2@[0.05 mol) with 1 50 °C, agitatir^ 
with argon atmosphere the3 0 nin applying 3-glycidoxy propyl 
trinetho?^silane 1 1 .8g(0.05 nx)l), it dripped, after end of dropping 
addition ftnthermore thel hour reacted with temperature of 1 50 °C, 
acquired teminal imidazole group-containing silane coipling 
agent. 

[0035] Below, surface treated glass cloth , printed circuit board was 
obtained in same way as Working Example 1 next, when short 
incidence rate was inspected in same way as Working Example 1, it 
issinilarto Workirg Exanple 1 and result ofbeirigsiperior was 
acquired 

[0036] Working Example 3 

Tenrinal inidazole groip-containing silane coipling agent wKch d 
iflFers from Working Example 1,2 was manufactured. While with 95 
°C agitating namely, bengal -2 methyl imidazole 8.6g(0.05 mol) 
with arg)n atmosphere, 3 0 mina^)plying 3-glycido)0' propyl 
trimethoxysilane 1 1.8g[0.05 mol), it dripped, after end of dropping 
addition ftirthermore 1 hounreacted with temperature of 95 °Q 
acquired tenrinal inidazole groip-containing silane coupling 
agpnt. 

[0037] Below, surface treated ^ass cloth , printed circuit board was 
obtained in same way as Working Example Inext, when short 
incidence rate was inqjected in same w^ as Working Exanple 1, 
theresultv^ch is similar to Workir^ Example 1 was acquired 

[0038] 
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[Effects of the Invention] According to this inventirai, prefen-ed ^as 
s cloth surface treatmoit agpnt and surface treated glass cloth were 
offaed in orderto obtain printed circint board \n^ch extoiding to 
long period, can iceep CAF resistancewhich is s^Derior. 



3- h^4^**-r<^^7Tffc*<. 



[Brief Explanation of the I>awing[s)] 

[Figure 1] It is a graph v^Wch diows short incidence rate of printed c 
ircuit board of Working Exanple 1 and theConparative Exannple 1 ;2. 



[Ell] 


[Figure 1] 
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[Address] Fukushima Prefecture Fukushima City Matsukawarmachi 
Misato3-19-8 

(72) [Inventor] 

[Name] Inokuchi Hiroka2u 

(57) [Abstract] 

[Problem] Obtain glass cloth ^^^^ich makes printed circuit board wh 
ich is siperior in C^^F resistancepossible. 

[Means of Solution] Tensile strength of glass yam which forms glas 
s cloth is 47 g^tex or greater, bundle binderof glass yam including 
water-soluble urethane resin and/or water-soluble tpoxy resin as 
film formation component, furthermore it includesthe silane coi4)lir^ 
agent, at same time, glass cloth for printed circuit board where 
deposition ratioof bundle binder is a ran^ of 0.05 to 0.4 %, printed 
circuit board which designates this glass cloth as reinforcement 



y^j y hw^mmRmiSvy^o pxo 



[QainXs)] 

[Claim 1] Tensile strength of glass yam which fonrc glass cloth is 4 
7 g'tex or greater, includingthe film fonnation component and silane 
coipling agent as essential ingredient of bundle binder of 
theaforemaitioned glass yam, said film formation component is 
water solubility urethane and/or water-soluble epoxy resin, it 
designates that thedeposition ratio of bundle binder of 
aforementioned ^ass yam is a rar^ of 0.05 to 0.4 %as feature, gjass 
cloth for printed circuit board. 

[Claim 2] Glass cloth for printed circuit board which designates th 
at silane coupling agent in Qaim 1 is amine type silane coipling 
agent as feature. 

[Claim 3] Printed circuit board which designates that glass cloth w 
hich is stated in Qaim 1 is designated as reinforcement as feature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] As for this invention, especially, 
it regards gJass cloth for printed circuit board \^Wchmakes printed 
circuit board which is si4)erior in CAP resistance possible in r^^rd 
tothe glass cloth which is used as reinforcement of printed circuit 
board. 

[0002] 

[Prior Art] Mniaturization of electronic equipment, attendant ipon 
making higji perfomiance, printed circuit board whidiamong those is 
used multi layering and making Wgh performance are advanced. 
Request of characteristic and reliability inprovemsnt is hardily 
sou^ from thesubstrate which is used for this kind of printed 
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circiBt board. Especially, with high densification, between throu^ 
hole and, by faa thatbetween of inner layer line and through hole 
becomes narrow, it reaches thepoint where you can see phenomenon 
where ireulating resistance decreases it hasbecomeinportant 
problem in reliability. As one of this cause, you can think influence 
of copper mgration (electroetching)which occurs between 
conductor Under hi^ humidity environment of applyir^ volta^ 
copper which is a conductor startingdissolving from anode, it 
precipitates electroetdiing, passes insdatorand cathode and it is a 
phenomenon which continuity is done. 

[0003] ElectroetcKng is divided into CAF(conductive anodic filam 
ent s) which occurs in interface of thedendrite and inner layer glass 
fiber and resin which occur in surface resist and theadhesi ve layer. 
CAF wWch occurs mainly in glass cloth -epoj^gro^) sheet is 
something which relatesto reliability of printed circuit board, in 
future is one of themost important quality characteristic. So far, in 
order to inprove CAF, adhesivmess of interface of theglass fiber and 
resin due to surface treatment of resin and gjasscloth, drill 
fabricability or otho-exanination was done, but cause wWch it is 
clear has not grasped, glass cloth wHch is used for printed circuit 
board cloth weaving after beingdone, is heated with temperature 
approxinBtely of 400 °Q after thesizing of starch main component 
which is used because of weavir^ is renwved, itis produced with 
process that surface treatment is administered in order toguarantee 
glueing with resia Therefore, as for inprovement of substrate 
characteristic which relates to interfaceof glass fiber and resin such 
as electrically insulating property and heat resistance, 
renBrkableeffect was acquired by improvanent of surface treatment 
after heatii^desiang. But, sufficient effect is not acquired with this 
surface treatment it is represented inthe CAF of these days vis-a-vis 
harsh request, various exan^nationis formed even from aspect of resin 
which is a matrix. 

[0004] 

[Problems to be Solved by the Invention] Printed circiut board whi 
ch is superiOT in electroetching resistance and especially CAF 
resistance, and glass cloth which makes this substratepossible is 
obtained as objective. 

[0005] 

[Means to Solve the Problems] As for this inventor etc, I n order to so 
1 ve aforementioned problen^ result of diligent investigation, 
thetensilestrer^ of gjass yam \\Wch forms ^assclothis47g^tex 
or greater, includirg thefilm formation component and silane 
coipl ing agent as essential ingredient of bundle binder of 
aforenentioned^ass yam, said fi Im formation component is water 
solubility urethane and/or water-soluble epoxy resin, is something 
which looks at that it issolution possible with ^ass cloth for 
printed circuit board deposition ratio of bundle binderof 
aforementioned ^ass yam makes range of 0.05 to 0.4 % and starts 
con^ ng)Ut. In addition, it is something which looks at that 
satisfactorier resultit is acquired to case wtere aforementioned silane 
coipling a^nt is theamine type silane coupl ing agent, and starts 
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coming out. Furtherrrore, it is something which looks at that printed 
circuit board vrfiich issuperior in CAF resistance this glass cloth as 
reinforcement by usirg is acquired andstarts coning out. 

[0006] 

[Entodiment of execution of invention] Glass cloth for printed circu 
it board of this invention requires fact that tensile strengthof glass 
yam which forms glass cloth is 47 g^tex or greater. As for glass yam 
which is ised for glass cloth for printed circuit board generallylhe 
filarent diameter being 5 to 10 lJn\ tex count is used those of ran^ 
ofthel0tol35. Ifglass yam which is used for ^ass cloth of this 
invention tensile strei^ is the47 g^tex or greater, those of 
aforementioned range can be used. As for bundle binder of glass 
yam wWch is used for glass cloth of this inventionincluding film 
fonnation conrponent and silane coupling agent as essential 
ingredient, filmformationconponent is water solubility urethane 
and/or water-soluble &po^ resin, fact that deposition ratio of 
bundle binder is a ran^ ofthe 0.05 to 0.4 % is required. As 
conponent of bundle binder, it can add also fatty acid ester system 
and lubricantand surfactant etc of cationic type other than this. 

[0007] polyoxyalkyleneconpound, for example polyo)Q^ethylene 
glycol arxl polyo?cyethylene oxypropylene glycol etc and you can 
list diphenylnethane diisocyanate andthe toluene di isocyanate , 
hexanrethylene diisocyanate and those etc which react with 
isophorone diisocyanate as thewater-soluble urethane resin which 
is used as film formation conponent. In addition, it can increase 
antine modified epo?o^ resin , ethylene oxide addition epoxy resin 
and ethylene oxide addition bisphenol A as the water-soluble 
epoxy resia As anine modified epoxy resin, bisphenol-based 
epoxy resin \\4iich 1 to 3 it possesses bisphenol nucleus issuitable 
in molecule of epoxy resin, amine modified epoxy resin which 
reacting, acquiresthe diethanoianine in this epoxy resin is desirable. 
As for reaction ratio of epo)^ resin and diethanolamine, it is 
desirable to havereacted with for 50 %or higher and diethanolamine 
of epoxy groip which itpossesses in epoxy resin 1 molecule. When 
it is lower than 50 %, it is not possible to give satisfactory water 
solubilityto epo?^resia In addition, in same way as anine 
modified case, bisphenol-based epoxy resin vsdiich 1 to 3it 
possesses bisphenol nucleus is suitable in molecule of epoxy resin 
as the ethylene oxide addition tpoxy resin, number of moles added of 
ethylene oxide, is 8 mole or more and preferably 8 to 1 3 mole. 
When nunnber of moles added of ethylene oxide is less than 8 mole, 
when it is notpossible, to give satisfactory water solubility, vis-a- 
vis epoxy resin in addition, it ismore than 1 3 mole, water solubility 
being too lar^, adverse effect is given tothe poformarce of 
lamination In case of ethylene oxide addition bisphenol Ait is 
similar. Before as for film fonnation component which was inscribed 
can also use with just thel kind, but mixing 2 kinds or more, it can 
also use. film formation component which is included in bundle 
binder is 1 .0 to 5.0 % with weight%in bundle binder combined 
liquid. 

[0008] 'faminopropyl trietho?o^silane ,N-p-(aminoeth/l>fami 
nopropyl triethoxysilane , N-P-(N-vinyl benzylamino ethyl>Y- 
aminopropyl trimethoxysilane acetate , y-meta acryloxy propyl 
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trimethojo^silane, vinyl -tri(p-methox7ethoxy)silane andT- 
glycidoxy propyl trimsthoxysilaneetc, or you can list blend as 
silane coupling agent which is a essential conponent of thebundle 
binder, silane coipling agent conponent which is included in 
bundle binder, with weig^ % in bundle binder contined liquid,is 
005 to 2.0%. In addition, tetraethylenepentaminedistearateand 
butyl stearate etc respective 0.03 to 0. 1 5 % , theO.2 to 1 .0 % can be 
used as lubricant conponent of bundle binder. 



[0009] Deposition ratio of bundle binder of ^ass yam which fonre 
^ass cloth of this inventionrequires fact that it is range of 0.05 to 0. 
4 %. But, when it is necessary to strengthen bundling property with 
types andthe weaving condition etc of cloth, it is possible to 
increase uppa- linittothe 1.0%. Inthiscase, it is necessary to 
designate deposition ratio of bundle binder asthe 0.4 % or lower 
gjass cloth with water wasKi^ etc after weavii^ As means of 
water washing, n^thod which in water tank after soaking^ioes 
wrung liquid with rrangle, method which provides ultrasound 
generator in water tank, promotes water washingwith ultrasound , 
In addition, it is possible due to vibrowasher method and method 
etc wWchuseshi^ pressure waterjet or other equipment. When 
decrease of bundle binder deposition ratio with water washing is 
lar^ after water wasKng dryingjt is possible also to do treatment 
with silane coupling agent, glass cloth of tHs invention is 
acquired before making use of glass yamwhich was inscribed 
weaving being done by fixed method . As for mass of glass cloth 
with 20 to 350 ^mz, as for weaveespecially it is not liniited, but 
plain weave is desirable in handling property or otherpoint. 

[001 0] As for glass cloth of this invention, because hot degreasing o 
f bundle binder which isdone in case of glass cloth for conventional 
printed circuit board is not done, you cannot seethe strength 
decrease ofglass yam which forms cloth, when glass fiber 
spinningbeing done, close state is maintained, this regarding 
relationship between silane coupling agpnt and glass fiber surfacein 
bundle binder component is presumed that it is a desirable tWng. 
Namely, because silane coupling agent coating it is done at time of 
thestate of surface activity imn^iately after spinnirg of ^ass fiber, 
it iseasy be able to desigrke Si-O-Si bond as with surface and 
coiplingag^ofthe gjass fiber, it n^ans that couplir^a^is 
connected to firm to surfaceof glass fiber, this uten printed circuit 
board is produced with epoxy resin or other themiosetting resin as 
nHtrixrraking use ofglass cloth of this invention, matrix resin 
throu^ coupling agent inthe surface of glass fiber, to stick, be able 
to acquire satisfactoryinterface state, mechanical property and 
electrical property of substrate it can improve. Therefore, with Prior 
Art CAF resistance wWch makes difficult greatly itbecame possible 
to inprove. As silane coupling agent when epo>o^ resin is used 
nxiking iBe of amine type silane coupling agent, as the matrix resin, 
printed circuit board which is superior in especially CAF resistance 
being^cquired was ascertained. 

[001 1] Glass cloth of this invention includes water-soluble urethan 
e resin and/or water-soluble epoxy resin as bundle binder 
conponent, but thesecomponent are water solubility, but because 
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O. 5% 

9 7. 2% 

0. 5% 
(2) **^X^PX<0§|it 

d^'^x^px 76 2 8^''<:::^ 

J7ii^*a S 4 4*/ 



also even such as epoxy resin or polyester resin it haspossessed 
compatibility, alienation it is difficult to become factor of 
theadhesion of interface of gjass fiber and matrix resia But, because 
also affinity of water has, wiien deposited amount is toolarge, it 
becon^ alienation factor of interface adhesioa Therefore, as for 
deposition ratio of bundle binder conponent on cloth it is 
desirableto be a 0.4 % or lower. It produces printed circiit board of 
Claim 3 of this invention, making use of theglass cloth of Claim 1 or 
2. As matrix resin, you use epo)^ resin or polyester resin and 
polyinide resin, concerning manirfacturing method suchas prepreg 
method and continuous method and wet method e^ially you are 
not linited. twcHsided board or single-sided board , in addition also 
substrate and multilayer board for multilayer areincluded in printed 
circuit board of this inventioa printed circuit board of this 
invention is not a thermal degradation as reinforcement, at sane time, 
because silane coupling agent at time of spirmii^ ^ass cloth which 
designatesthe glass yam which consists of gJass fibo" of state which 
coating isdone as constituent yam is used, CAF resistance utiich 
could not acquire with thePrior Art with kind of reason wlich has 
been expressed vwth paragr^h 00 1 Oand is sipo-ior is shown. 

[0012] 

[Working Example(s)] 
< Working Example 1> 

( 1 ) Production of glass yam 

.circle-1 . glass yarn EGG 75 1/0 0.7Z 
.circle-2. bundle binder 
Film formation conponent .... In Epikote 828 diethanol 

Anrune 1 mole those which are added. 2.0 % (solid 

mponent) 

Coupling agent ...7-aminopropyI triethojQ'silane 

0.3 % (solid conponent) 
Lubricant ... butyl stearate 0.5 % (solid conponent) 
Water 97.2% 
Bundle binder deposition ratio 0.5 % 

(2) Production of glass cloth 
.circle- 1 . glass cloth 7628 type 

I nserti on number warp 4 4 /25 nm 
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mm 



3 3* 

2 1 5 
O. 5 



2 5 mm 

/ 2 5 mm 

g /m2 
% 

OS alias 

# b tifc7K3t <7 D X IcgffiiQS ^ o fr o v ^ 1/ 

0. 1 5% 

:;5^7.<7aX(D?l?§y5i$ 1 5 0 kg/2 5mm 
:^3^X-V">CD?l?gy5S$ 5 0. 5g/tex 

[0013] (3) ^u>hBEJ$*«a)glit 

(2) -e#btlfc:^'^X^DX^FR-4^^:^(DX/K4-V 

gl70°C. E:^8 0 kg/cmZ -CI 2 0«^-CJ$S$L. 1 
. 6mmSCD?agS^fF/iELfco 

(4) IfCA 



Weft 



3 3/25 mm 



0 . 9mm 

6 0 0 0 0 r p m 

18 0 Omm/m i n 

3 0 O At m 



(D^tL^tLa)x;u-n-v-;uFe'JicSE*EPJD-c$^<i:9ic(H]S& 

^mfSiUzo 1 2 l"ClCigSUfc3^b'VV^-<7*V^-4'-e 
3 0 5J reliaS L. 8 5^*0/8 5%5?Ha43-CJ*lC^f 



Mass 215^012 
Deposition ratio 0.5 % 



.circle-2. water washdng 

In water tank where ultrasound generator can provide ^ass cloth w 
hich is acquiredwith .circle-1 . 3 nnn it dried with drawing and 110 
°C withtte man^e after 30 second water wading. 

.circle-3. surface treatment 

Surface treatment was done in water washing gjass cloth vWch is ac 
quired with .circle-2.. silane coupling a^nt did T^jKN-^^ir/l 
ben^lannino ethyl>Y-aminopropyl trimethoxysilane with 1 % 
aqueous solution . 

Deposition ratio 0. 1 5 % 

Tensile strength of glass cloth. 150 kg/25 mm 

Tensile strength of glass yanx 50.5 g^tex 

[0013] (3) Production of printed circuit board 

Glass cloth which is acquired with (2) painting epojQ' resin varnish 
of theFR-4 type, it drew ip prepreg. 8-layer you repeated tMs 
prepreg ftnthermore repeated copper foil ofthe ISjJmtotopand 
bottom, with tenperature 1 70 X and pressure 80 kg^cirfi fomned 
with thel2 0 nin, drew up laminated bc^rd of 1 .6 mm thickness. 

(4) CAF resistance test 

Concerning this laminated board, at a time 2 hole proximity doir« th 
e throi#i hole 40 hole, in order to become opposite, you opened. It 
did throu^ hole condition with following condition. 

Drill diameter 0.9 mm 

Rotational frequency 60000 rpm 

Feed rate ISOOnBiVmin 



Hole wall interval 



300 



Throi#i hole laminated board throu^ hole plating was done, firthe 
mere between respective through holeof 20 opposite imparting in 
ordCT for it to be possible volta8e,the circuit was formed 30-minute 
it treated in pressure cooker which is set to 121 °Cafterthat, 
inparting it did lOOV between throi^ hole whidi in 85 °C/85 % 
atmospherebecomss opposite it inspected tine whm continuity it 
does and thenumber between via Result is shown in Table 1. 
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e^^zf ifJS-^^^;^^ 0:^^2 5 mm, J558:*^/2 
5 mm. S?S 1 0 6 g /m2 ) t LfclJ /)Mi35Jg^ 1 t 



5 0% 



. 1 5% 
kg/2 5mnn 
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8 2 



6 0 



[0 0 15] <|gStffl3>liJ£ini icJ3tt^*'^x-v-:/^ 

ECD450 1/0 1 Z£ffll\ *'^;<^^7P:?^lf 1 0 8 
0^^:^ (*TJi^:*SiE;SS6 0:*:/2 5mm, $146:4^/2 
5 mm. KS4 5g/m2) t LfclJ /)^fillJ6«!l 1 t l^ttlC 



7 0% 



. 1 5% 
kg/2 5mm 
. 3 g/ t e X 



5 4 



8 0 



[0 0 16] <mmm4>mmm^(D^mm^izfs\-fhibv 



I2i:(^«(cffotro 



[0 0 17] <tt«iffiii >iiJS«n -effll^fc*'^x^7px^c 
s^as^^Tofc^^^x^px^ffll^/dt!2^i. ssg^ii:^» 

iCfjofco ^7PXCDliStt7 6 2 8^^^:;^^ffll^^:o 



[0014] <WorkingExanple 2> It besides glass yam in Working 
Exanplel glass cloth 21 16 type ( insertion nuni?er; warp 6 0/25 
im, weft 5 8 /25 mm, mass 106 g/rrO, ) withisdone making use of EC 
E225 1/0 IZ, in same way as Working Example 1. 



Bundle binder deposition ratio of glass yara 



0.50% 



Deposition ratio of gjass cloth (after water wasHng and surfa 
ce treatment) 0.15% 



Tensile strength of gjass cloth. 



Tensile strength of gJass yam 



82 kg /25 mm 



60.7 g^tex 



[001 5] <Working Example 3> It did besides ^ass yam in Working 
Exanplel glasscloth 1080 type ( insertion number ; warp 6 0/25 
mm, weft 4 6/25 mm, mass45 g^m2 ) with isdone making use of ECD 
450 1/0 IZ, in same way as Working Exanplel. 



Bundle binder deposition ratio of glass yara 



0.70% 



Deposition ratio of g}ass cloth, (after water washing and surfac 
e treatment) 0.1 5% 



Tensile strength of glass cloth. 



Tensile strength of glass yara 



54 kg /25 mm 



80.3 g^tex 



10 0k 



[0016] <Working Example 4> It did besides coipling agent in surfa 
ce treatment of Working Example 1 is designated asthe Y- 
glycido)^^ propyl trimethoj^^silane in same way as Working 
Example 1. 

<Workirg Exanple 5> It did besides coi^lii^ ag^ in surface treat 
ment of Working Example 2 is designated asthe '^^gjycidojg^ 
propyl trimethoxysilane in same way as Working Exanple 2. 

<Working Exanple 6> It did besides couplirg a^nt in surface treat 
ment of Working Exanple 3 is designated asthe fglycidojo^ 
propyl trimethojo^silane in same way as Working Exanple 3. 

[0017] <Conparative Exanple 1> It produced concerning glass dot 
h which is used with Working Exanple 1 , withthe method until 
recently, namely, glass cloth which wea\dr^ is done itdid besides 
glass cloth which did surface treatment after removing bundle 
binderwithhotd^reasing,with silane coupling agpnt is used, in 
same way as Working Example 1 making use of ^ass yam due to 
bundle binder of stardvbased. types of cloth used 7628 type. 

Tensile strength of cloth after surface treatment. 1 00 kg /25 
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*-^XV">(0?l?Sy5S^ 3 3. 7 



g/ t e X 



1 % 



g / 2 5 mm 



9 7k 



**^XA'->(r)?l5iy3S* 3 2. 7 



g / t e X 



1 % 



0. 



[0 0 18] <it&m3>mmm2vmi^tzii^:^<po7.iz 



s ® sas^cD <7 p X (D ? I ?i y 5S 

g / 2 5 mm 



6 0k 



g/ t e X 



1 % 



0. 



g / 2 5 mm 



g/ t e X 



% 



5 0k 



3 7.0 



0. 1 



[0 0 19] <li:«W5>SJS0«3-Cffll^fc**-7X<7nxic 
<l:-6:^•^XV->^fflL^rS!SILfc*•^X^PX^^D^B^^;l 



mm 



Tensile strength of glass yam. 33.7 g^tex 



Deposition ratio of surface treatment agent. 



0.1 % 



<Cbnparative Example 2> With Comparative Example 1 it did besid 
es surface treatment agent is designated as y-glycidoxy propyl 
trim^>0^silane inthe surface treatment, in same way as Comparative 
Example 1. 

Tensile strength of cloth after surface treatnm. 97 kg /25 



mm 



Tensile strength of glass yam 32,7 g^tex 



Deposition ratio of surface treatment a^. 



0.1 % 



[001 8] <Conparative Exanple 3> It produced concmiing glass clot 
h which is used with Working Exanple 2, withthe method until 
recently, namely, glass cloth which weaving is done itdid besides 
glass cloth which did surface treatn^nt after removing bundle 
bindCTwith hot degreasing , with silane coqjling a^ is used, in 
same way as Working Example 2maldng use ofgjass yam due to 
bundle binder of starch-based, types of cloth used 2116 type. 



Tensile strength of cloth after surface treatment. 60 kg /25 



mm 



Tensile strengh of glass yara 44.4 g^tex 



Deposition ratio of surface treatment agent. 



0.1% 



<Conparative Exanple 4> With Conparative Exanple 3 it did besid 
es surface treatmat agent is designated as 7-glycidoxy propyl 
trimethoxysilane inthe surface treatment, in sane way as Conparative 
Exanple 3. 

Tensi le strength of cloth after surface treatment. 50 kg /25 



Tensi le strength of glass yara 37.0 g^iex 



Deposition ratio of surface treatment agent. 



0.1% 



[001 9] <Conparative Exanple 5> It produced concerning glass clot 
h which is used with Working Epiple 3, v^ththe method until 
recently, namely, glass cloth which weaving is done itdid besides 
glass cloth which did surface treatment aftar removing bundle 
binderwith hot degreasing , with silane coipling a^nt is used, in 
same way as Working Ex^le 3makii^ use of gjass yam due to 
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g / 2 5 mm 
g/ t e X 
% 



3 1k 



44. 9 



0. 1 



g^ffil5i:[5)4iict7ofco 



3 0k 



g/2 5mr 



g/ t e X 



:^^x^-i/a5?l?iy5S$ 4 4. 1 



0. 1 



[0 0 2 0] mmm^ --eRxsitmu '-6fcoi>r<D6rc 



bundle binder of starch-based, types of cloth used 1080 type. 

Tensile strength of cloth after surface treatment. 31 kg/25 



mm 



Tensile strength of glass yam 44.9 g^tex 



Deposition ratio of surface treatment a^nt. 



0.1 % 



<CoiTparative Exanple 6> With Comparative Exanple 5 it did besid 
es surface treatment a^ is designated as fglycidoxy propyl 
trin^)Q^silane inthe surface treatment, in same ^vay as Comparative 
Exanple 5. 

Tensi le strength of cloth after surface treatn^nt. 30 kg /25 



mm 



Tensile strength of glass yarn 44. 1 g/tex 



Deposition ratio of surface treatment agpnt. 



0.1 % 



[0020] Test result of CAF resistance concerning Working Exanple 1 
to 6 and Comparative Example 1 to 6 is shown inthe Table 1 . In 
Table 1 , fact that continuity number is 0 is showa 



[002 1] 



[0021] 
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[SI] 



[Table 1] 



mmm^ (fi) 



mm^ 1 



(h r ) 



0 -200 



1 

1 



200-400 



2 
1 
3 
2 
3 



400-600 



600-800 



3 
4 
2 
6 
8 
1 0 



[0 0 2 2] 

Lrffll^SCi:lCcfcl'JiS^CAF11lcS4^fcfc:^'J> 
t LTT S :^'J :y<fM^mi^i>^t (C J: y . 



800-1000 



1 
1 

2 
2 

1 



5 
7 
9 
5 
7 



[0022] 

[Elfects of the Invention] It was superior in CM 
th for printed circuit board of this invention asth 
using is printed circuit board can be acquired. E 
fiirthennore printed circuit board which possesst 
v^ch issiperior can be acquired by using anine 
coipling agent as silane coipling a^nt. 
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